Chronic pancreatitis may give rise to, or be associated with, various hepatobiliary disorders. Stenosis of the intrapancreatic portion of the common bile duct may result in obstructive jaundice, a complication first recognised by Riedel in 1896' and later reported by Mayo Robson.' Jaundice is often transient after an exacerbation of chronic pancreatitis' but may persist if there is fibrosis and scarring of the pancreatic tissue around the lower common bile duct. Lesser degrees of stenosis may produce no symptoms or signs but may be suggested by rises in serum alkaline phosphatase concentration. 4 Little is known about the natural history of biliary obstruction in chronic pancreatitis. Cholangitis' is probably rare in unoperated cases and although longer term obstruction may cause secondary biliary cirrhosis,56 this is also a rare complication .7 Differences in diagnostic criteria and patient selection make the incidence of common bile duct stenosis in chronic pancreatitis difficult to determine.6 The quoted operation rate for patients with stenosis also varies considerably from 3.7% in a large series of 1262 patients"' to 16% of a Address for correspondence: Professor D C Carter, Department of Surgery.
Royal Infirmary, Edinburgh EH3 9YW. Accepted for publication 30 September 1988. series of 38 patients." Ammann, in a longitudinal study of patients followed for up to 20 years (median 10-4 years), found that 22 (9%) of 245 patients required surgery for biliary obstruction. '2 In the Western world alcohol is the commonest cause of chronic pancreatitis and liver cirrhosis. Cirrhosis is, however, usually an uncommon finding in patients with chronic pancreatitis.3 13 The reasons for this are uncertain but might be because alcoholinduced chronic pancreatitis is likely to be noticed earlier. Clark, however , found cirrhosis at autopsy in 17 (47%) of 36 patients with alcoholic pancreatitis'4 while two recent prospective studies of chronic pancreatitis patients found alcoholic liver disease on biopsy in 30% and 40% of cases respectively. '9'6 Alcoholic liver disease must, therefore, be considered in the assessment of patients with chronic pancreatitis who have deranged liver function, ' 
Results

BIOCHEMISTRY
Six patients (15%) were clinically jaundiced before surgery (mean serum bilirubin concentration 156 ,umol/l, normal range 3-22 ismol/l). Serum alkaline phosphatase concentration was raised in 19 patients (49%) with 12 (31%) having a rise greater than twice the upper limit of normal. Serum aspartate transaminase concentration was raised in 12 patients (31%) but in only three patients was the rise greater than twice normal. Alanine transaminase concentration was raised in 11 patients (28%), and in four patients this rise was greater than twice normal.
RADIOLOGY
Biliary radiology was obtained in 26 patients (67%), during ERCP in 21 patients and PTC in five. Sixteen of these 26 patients (62%) were considered to have stenosis of the lower common bile duct. Diameters of the bile duct above the stenosis in these 16 patients ranged from 7 to 25 mm (mean 15 5 mm) and the stenosis length varied from 10 to 70 mm (mean 36 mm). The remaining 10 patients all had normal biliary radiology with maximum duct diameters ranging from 5 to 15 mm (in a patient after cholecystectomy). The mean duct diameter in these patients was 8 6 mm and was significantly different from those with a stenosis (p<0001). Twelve patients were considered to have type 1 biliary stenosis and there was one case each of types 2, 3, 4, and 5.
HISTOLOGY
Twenty three liver biopsies were considered to show non-specific features; five of these had minimal fatty infiltration, increased lipofuscin deposition and nuclear polyploidy; 18 showed reactive changes of varying degree comprising Kupffer cell hyperplasia, increased numbers of intrasinusoidal mononuclear cells including occasional ceroid laden macrophages, and a mild, often focal infiltration of mononuclear cells in the portal tracts. In 11 patients the biopsy showed histological features consistent with biliary tract disease. In seven there was cholestasis with mild portal tract changes comprising oedema, cholangitis and increased prominence of marginal bile ducts. In one patient there was cholestasis and more severe portal tract changes comprising oedema, cholangitis, marginal duct proliferation, cholangiolitis and some portal fibrosis (Fig. 2) . In three biopsies there were features of a secondary sclerosing cholangitis ( Fig. 3 
Discussion
Common bile duct stenosis is a well recognised complication of chronic pancreatitis but its incidence, significance and natural history is uncertain. The present study was i-ntended to address the first two issues by correlating the biochemical, radiological and histological sequelac of this complication in an unselected, consecutive group of patients undergoing surgery for chronic pancreatitis.
The incidence of common bile duct stenosis reported in the literature varies widely,"h" and is difficult to evaluate because of differences in patient selection and the diagnostic criteria used to define chronic pancreatitis and common bile duct stenosis. Radiological evidence of common bile duct stenosis was found by Sarles et al in 63% of a series of 100 patients with chronic calcifying pancreatitis. The lowest incidence of common bile duct patients had chronic pancreatitis of sufficient severity to warrant surgery and this may explain the high incidence of bile duct abnormality. Because 13 of our 39 patients did not have biliary radiology, however, this figure must be interpreted with caution. None of these 13 patients had been jaundiced, although five had alkaline phosphatase rises which, in three of them, exceeded twice the upper limit of normal. On liver biopsy three of these 13 patients showed features of extrahepatic obstruction. This suggests that the total number of patients with common bile duct stenosis in this series may have been between 19 (49%) and 21 (54%) of the total group of 39 patients, and could be higher. Therefore, at least half the patients coming to surgery for chronic pancreatitis may have some degree of biliary obstruction with important implications for treatment. Although the patterns of bile duct abnormality in association with chronic pancreatitis and other pancreatic diseases have been carefully documented'82" the criteria for determining the presence of common bile duct stenosis appear imprecise. The type 1 stenosis is most frequently encountered in chronic pancreatitis but it need not be associated with any dilatation of the proximal biliary tree. Although there should be no dispute about severe obstruction, minimal change in the calibre of the bile ducts may be difficult to evaluate and label correctly, particularly if the radiological assessment has depended on the relatively poor quality radiograms obtained at cholecystography or intravenous cholangiography. Evaluation of the biliary tree for stenosis should be based on cholangiograms obtained by ERCP or PTC. Furthermore, stenosis might be more accurately defined if the definition was restricted to radiological narrowing of the common duct to less than a certain diameter, or to narrowing which results in dilatation of the proximal biliary tree. Only when such a definition is agreed can we hope to rationalise our understanding of the extent of the problem and its treatment. Persistent abnormality of the liver function tests should alert the clinician to the possibility of common bile duct stenosis and biliary radiology should be mandatory. Jaundice in an alcoholic may be diagnosed as alcoholic hepatitis or cirrhosis when unsuspected extrahepatic biliary obstruction is the cause' and conversely hepatocellular disease may mimic the biochemical features of extrahepatic biliary obstruction.'' Despite alcohol being the putative aetiological factor in 77% of our patients the incidence of significant alcoholic liver disease (5%) was small and an infrequent cause of biochemical derangement compared with Bradley and Salam's experience. '7 The results of our study show that, even in the presence of radiological stenosis of the common bile duct, liver enzyme abnormalities do not always reflect extrahepatic biliary obstruction, the presence of which may only be confirmed by liver biopsy. All but one of the 11 
